Site-specific inactivation of aldose reductase by 4-hydroxynonenal.
Bovine lens aldose reductase (ALR2), which catalyzes the NADPH-dependent reduction of 4-hydroxy-2-nonenal (HNE), is readily inactivated by its own substrate in a time- and concentration-dependent manner. Both DTT and NADP+ can prevent enzyme inactivation but neither extensive dialysis nor thiol-reducing treatment were able to restore enzyme activity once inactivation had occurred. Unlike the native enzyme, S-glutathionyl-modified ALR2 is unaffected by HNE, and can be easily reverted to the native form under thiol-reducing conditions. Evidence is presented of the involvement of Cys298 in the inactivation process. Zofenoprilat, an antioxidant thiol compound, mimics the effect of GSH. The possibility is raised that enzyme thiolation may function as a protection mechanism against the irreversible modification of ALR2.